Background
Introduction
So far, existing cross-cultural health research lacks a direct comparison between Western and Eastern cultures. The aim of the study was to compare internal and external resources, life style factors, perceived health and QoL in two diverse cultural settings (Japan and Austria) and to determine associations among these factors based on a theoretical model (Fig 1) .
We investigated to what extent perceived health and QoL is predicted by internal and external resources, sociodemographic variables, and life style factors. Determinants of health were based on a salutogenic health model including relevant outcomes in terms of health perception and QoL, as well as, predictors that have been shown to be different in various cultures [23] .
Methods

Ethics Statement
Ethical approvals were obtained from the Karl Franzens University Graz (GZ. 39/36/63) and from Graduate School of Human Development and Environment of Kobe University (No. 70). The study was conducted according to the ethical principles of the Declaration of Helsinki.
Study Participants
An ad hoc sample of students from one University in Austria and two Universities in Japan were invited to participate. Students from all faculties received an information sheet with a description of the study indicating that participation was voluntary and that their information would be kept confidential by using code numbers. Consenting students filled out the questionnaire package and returned it in an envelope to ensure anonymity. A total of 881 students agreed to participate in the study.
Data Collection and Measurements
Data were collected simultaneously in Japan and Austria using a battery of self-report questionnaires. For the cross-cultural comparison instruments were chosen which were validated in both countries.
The Sense of Coherence Scale 13-item (SOC-13) short form was used to measure sense of coherence. The SOC-13 scale is a valid, reliable and cross culturally applicable instrument which has been widely used in Western and Eastern countries. The scale was validated in Japanese [24] and German populations [25] . Stability of factor structure and predictive validity was assessed in a sample of Japanese undergraduate students [26] . This measure consists of three components: comprehensibility, manageability, and meaningfulness which are equally weighted. The items were rated on a seven-point Likert scale with higher scores indicating a stronger SOC. The total score ranges from 13 (minimum score) to 91 (maximum score). The scale has acceptable psychometric properties with Cronbach's alpha coefficient in both cultures [24] [25] [26] . In this study the Cronbach's alpha coefficient was 0.81 for the Austrian sample, and 0.61 for the Japanese sample.
Social and Gender Role Scale was used to assess attitudes and beliefs towards social and gender role using five statements: 1. General: "Husband and wife should share their duties at home and at their jobs"; 2. Mother's role: "It is the mother's responsibility to care for the children"; 3. Father's role: "A father should spend a lot of time with the children during the week, not only on weekends"; 4. Wife's role: "A married woman should mainly care for her family not for her job"; 5. Husband's/partner's role: "A husband/partner should be the main financial resource for a family" [27] . Respondents were asked to indicate how much they agree to these statements on a scale from 1 ("do not agree at all") to 5 ("completely agree"). Scores range from 5 to 25 with higher scores indicating more traditional attitudes and beliefs towards gender roles. The five statements in English language were translated into Japanese and German respectively by translators (native speakers in the target language) and back-translated. The back-translations were than compared with the original English version to ensure cross-cultural equivalence and to avoid translation errors. Cronbach's alpha coefficient for the Austrian sample was 0.73 and for the Japanese sample 0.65.
The Multidimensional Scale of Perceived Social Support (MSPSS) available in Japanese and German was used to assess the level of perceived social support [28] . The 12-item self-report inventory includes three subscales: support from family, support from friends, and support from significant others. Respondents indicate their agreement with each item on a 7-point response scale from disagree strongly (1) to agree strongly (7). Higher scores indicate a high level of social support. The psychometric properties were extensively tested in college students. The MSPSS has good internal reliability, and the factor analysis confirmed the three subscale structure [29] . In the present sample Cronbach's alpha coefficients for the subscales were: family support for Austria 0.93; for Japan 0.90; support from friends for Austria 0.93, for Japan 0.92; support from significant others for Austria 0.97, and for Japan 0.92.
The Dutch Eating Behaviour Questionnaire (DEBQ) consists of 33 items comprising three subscales: (a) Emotional Eating (13 items), with questions such as "Do you have the desire to eat when you are irritated?"; (b) External Eating (10 items), with questions such as "Do you eat more than usual when you see others eating?"; and (c) Restraint Eating (10 items) with questions such as "Do you deliberately eat less in order not to become heavier?". Translations are available in German and Japanese. The psychometric properties were originally tested in samples of obese and non-obese subjects, male and female samples [30] . The three item scale structure was confirmed in the German version of the DEBQ [31] . Respondents indicate their agreement with each item on a 5-point response scale from disagree strongly (1) to agree strongly (5). Cronbach's alpha coefficients of the scales range from .80 to .95 indicating high internal consistency and factorial validity. The Cronbach's alpha coefficients for the present sample were for restrained eating 0.75 for Austria, 0.74 for Japan, for emotional eating 0.74 for Austria, 0.84 for Japan, and for external eating 0.66 for Austria and 0.46 for Japan.
The SF-12 Health Survey is a brief, reliable measure of overall health status used to measure two domains: physical health and mental health including 12 items with 3 and 5 point Likert scales [32] . Higher scores indicate a better physical or mental health state. The SF-12 has been cross-culturally validated in several languages including German and Japanese. The SF-12 is an ideal instrument for comparative research in a Western and in an Eastern culture with sufficient evidence for the internal consistency. The reliability of all SF-12 scales was 0.88 [33] .
The Cross-cultural Health Survey previously used in a comparative cross-cultural health project in Central Europe [34] was adapted for this study. Health indicators were defined by theory-based and internally consistent sets of items. The survey comprised questions concerning socio-demographics, life style factors, and perceived health (emotional strain and symptoms).
• Socio-demographics: gender, age, years of education, living situation (living alone, in students dormitory, with friends in shared apartment, with partner, with family or relatives), perceived social fairness ("Compared to others do you think you get a fair amount of money?" 1 = much less, 2 = less than others, 3 = a fair amount, 4 = more than others, 5 = do not know).
• Life style factors: exercise/sports (hours/minutes per week), alcohol consumption (frequency), level of stress (assessed on linear self-assessment analogue scales 0-100).
• Emotional strain was assessed using 4 items (In the evening "your daily work does not go out of your mind", "you feel tired or exhausted", "you feel unsatisfied or depressed", "you need to go to bed early") scored on a 4 point Likert scale (1 = often to 4 = never) with higher scores indicating less strain.
• Symptoms: headache, heart problems, shortage of breath, sensitive stomach, nervousness, chest pain, pain in the neck or shoulders, back pain, difficulty with concentration, sleeping problems, fatigue/lack of energy, pain in joints or extremities were assessed on a 5-point Likert response scale from 1 = "almost every day" to 5 = "never". A sum score was established ranging from 12 to 60 with a low score indicating a poorer health state (more symptom experience).
For this study culturally sensitive measures were carefully selected that have been validated in Eastern and Western countries.
Statistical analysis
To analyse the difference and variation between Austria and Japan covariance analyses were conducted adjusting the samples for age, gender and education. Health indicators were defined by theory-based and internally consistent sets of items. Internal consistency was evaluated by means of Cronbach's alpha coefficient. Cronbach's alpha values of 0.70 or higher were considered as acceptable. The data from Austria and Japan were merged and analysed in a universal approach in order to explore for cultural effects. Descriptive statistics were used to analyse the variables by country and by the target samples within each country. Group differences between the countries were calculated using covariance analysis adjusting for age, gender and education. Multiple linear regression models were conducted separately for the Austrian and Japanese sample. QoL (SF-12 physical and mental), perceived health (emotional strain and symptoms) were included as dependent variables. Gender, age, years of education, SOC, social support (significant others, friends, family), gender role, social fairness, eating behavior (restrained, emotional, external), life style factors (alcohol, stress, exercise) as predictor variables. For each model the unstandardized coefficient (Beta), the standard error, the standardized beta coefficient (ß), the explained variance (R-square) and the F-value were calculated. All reported significance levels are p<0.05. The data were analysed using SPSS (version 22).
Results
Socio-demographic characteristics are shown in Table 1 . The sample consisted of 421 students from Austria and 460 students from Japan. They were very interested in the study and the response rate in both samples was very high with no refusals. The mean age in the Austrian sample was 22.13 years compared to 18.89 years in the Japanese sample. Austrian students had more years of education compared to Japanese students. Most participants studied health related sciences (Austria 48.5% vs. Japan 39.3%), followed by technical subjects (Austria 28.5% vs. Japan 21.5%), or economy (Austria 24.0% vs. Japan 22.8%). In the Austrian sample 15.0% of the participants studying other subjects were also included. In Austria 238 (56.3%) were female students and 182 (43.2%) were male students; in Japan 201 (43.7%) were female students and 259 (56.3%) were male students.
Concerning life style factors Japanese students do significantly more exercise compared to their Austrian counterparts. The level of stress is similar in both samples. Japanese students showed significantly higher mean scores on the DEBQ indicating a higher degree of restrained, emotional and external eating compared to Austrian students. Table 1 shows the comparison of internal resources, external resources, perceived health and QoL. Japanese students showed significantly higher mean scores on the Social and Gender Role Scale indicating more traditional attitudes and beliefs compared to Austrian students. The mean score for SOC was significantly higher in the Austrian sample compared to the Japanese sample. Concerning external resources Austrian students report having more social support from family, friends and significant others compared to Japanese students. Emotional strain and symptoms were significantly higher in Japan than in Austria. The mean scores for the physical and mental QoL domains (SF12) were significantly lower in the Japanese sample compared to the Austrian sample.
Separate multiple linear regression analyses were conducted to identify predictors for physical and mental QoL, as measured by the SF12, as well as, for emotional strain and perceived Tables 2 and 3 show the results of the regression analyses for Austria and Japan, respectively. For the physical domain of QoL as measured by the SF-12 only exercise in the Austrian sample and external eating in the Japanese sample were significantly related to the physical QoL domain. All other variable were not related. In both models less than 10% of the variance was explained. For the mental domain of QoL (SF-12), emotional strain, and symptoms, the linear regression models accounted for 48%, 42%, 40% of the variance in Austria and 40%, 35% and 22% in Japan, respectively. SOC was the strongest predictor in both groups associated with mental QoL, mental strain and symptoms (standardized ß coefficients in Austrian 0.47, 0.27, -0.38 and Japanese 0.37, 0.29, -0.34). SOC showed no relationship to physical QoL in either group. In the Austrian sample, age and stress were negatively related. SOC and family support were positively related to mental QoL. In the Japanese sample stress was negatively related and SOC positively related to mental QoL. Significant predictors for emotional strain were female gender, older age, lower SOC, less traditional gender and social role patterns, more restrained eating, more alcohol intake, and more stress explaining 42% of the variance in Austrian students. In the Japanese sample only older age, lower SOC and more stress were identified as significant predictors explaining 35% of the variance. In Austria and Japan perceived symptoms were negatively associated with SOC and positively associated with stress. Only in the Austrian sample, older age, more support from significant others and higher emotional eating were significantly related to symptoms.
Discussion
In this cross-cultural project we investigated the relationship between internal and external resources, life style factors, perceived health and QoL in an Eastern and a Western culture. This study was based on the Antonovsky's salutogenic framework which provides a good theoretical foundation for health promotion. We conducted the study in homogenous cohorts of student, in two diverse cultures, Japan and Austria. Study participants were widely comparable in terms of their socioeconomic status which allows detecting cultural differences by minimizing confounding variables such as income, education, or employment. However, we found that Japanese students were on average three years younger with three years less education. This is due to the fact that in Japan students have their regular University entrance examination after high school at the age of 18 years. The Austrian education system is more flexible. Students attending the University of Applied Sciences can enter after high school, but a considerable number of students have a college degree or have had a job before entering University. The results showed significant cross-cultural differences in most of the areas studied. Japanese students exercise more extensively when compared to Austrian students, although in both countries the Universities offer a variety of opportunities for sports. Students attending the University of Applied Science in Austria have a tight time schedule that does not allow much time for leisure activities. This is a common complaint from students in Austria. Concerning eating behavior significant differences were found between the Japanese and the Austrian samples. On all three DEBQ scales (emotional, external, and restraint eating) Japanese students scored higher. In line with other studies we found that eating behavior is strongly influenced by cultural effects [35] . Patterns such as eating in response to emotional arousal states, eating in response to external food cues, and restrained eating to control their weight seems to be more prevalent with Japanese students, in this study. Katou et al. [36] reported a similar pattern and a correlation between eating behaviour and body mass index in the Austrian sample but not in the Japanese sample. Even if they are very slim, Japanese students are not satisfied with thier body image and strongly control their eating behaviour. Restrained eating is also associated in Japanes students with less snacking behaviour [37] . Concerning the social and gender role, Japanese students showed more traditional attitudes and beliefs compared to Austrian students. This is not surprising since Eastern cultures tend to value traditional gender role expectations and social role conceptions, which are less pronounced in Western cultures. Although the study sample comprised young and well educated people, the attitudes are deeply rooted in the traditional society of Japan. Women in Japan still have the main responsibility for the household, allowing men to devote themselves to their work [38] . Modern Japanese gender roles revolve around their vertical society where someone's identity is a part of their group identity. Social support has been recognised to greatly influence collective and personal well-being [39] . It is one of the most effective means by which individuals can cope with stressful events. People from different cultural backgrounds may be affected by support from others differently, even if they have equally supportive social networks. In this study Austrian students reported having more social support compared to Japanese students. This may be explained by the fact that in the more individualistic cultures, such as in Austria, people may ask for social support with relatively little caution. They share the cultural assumption that individuals should proactively pursue their well-being and that others have the freedom to choose to help. In contrast, in the more collectivistic cultures like Japan, people may be more hesitant when asking others for help. Japanese share the cultural assumption that individuals should not burden their social networks [40] . Similar to other studies it appears that the tendency not to seek social support is a quite general phenomenon in Asian countries. Asians may seem to evaluate social support and support seeking differently due to the belief that one should not have to ask for support because people should anticipate their need for support and provide for it before support is explicitly sought.
In this study Japanese students showed lower levels of social support, lower scores on the SOC scale, and on the physical and emotional domain of QoL, and more emotional strain compared to Austrians. The different responses may be explained by the fact that health perceptions and subjective well-being are partly shaped by cultures. The experience of health and well-being is dependent upon the individual appraisal of external and internal resources and values in the context of culture, which may result in a response bias in cross-cultural self-report studies [16, 41] . Previous research has shown that in European-American cultures, well-being tends to be defined as personal achievement, whereas in East Asian cultures it tends to be defined as realization of social harmony [42] . Kim et al. [40] found that Asians are more reluctant to explicitly ask for support from others than Europeans or Americans. Asians are more concerned about the potentially negative relationship consequences of seeking support, such as disrupting group harmony. People from different cultural backgrounds may utilize and be affected by support from others differently, even if they have equally supportive social networks. The lower scores reported by Japanese students can be explained by the fact that conventionally used measures may be in favor of independent goals such as self-enhancing tendencies which are more related to Western cultures [43] . Although the mean scores in the Japanese sample were generally lower we identified similar determinants of health and QoL between two diverse cultures. Independent of the cultural background of the study participants SOC seems to be the strongest predictor for mental QoL but not for physical QoL. As in our study, Biro et al. [19] found that SOC was a strong explanatory variable for psychological distress related to perceived health in medical students. Von Bothemer et al. [18] found a positive correlation between perceived health and SOC in female students but not in male students.
Several limitations of this study should be noted and some caution is warranted when interpreting the results of this study. Although we have carefully selected culturally sensitive measures the internal consistency for some subscales was poor. In the Japanese sample more scales were below the acceptable alpha values (three below 0.70 and one below 0.50) than in the Austrian sample (only one below 0.70). However, most of the subscales had acceptable Cronbach alpha values of 0.70 or higher. Values between 0.70-0.80 are regarded as satisfactory for comparing groups [44] . Although only cross-culturally validated measures were used an inherent cultural bias cannot be ruled out. We used a psychometrically sound scale to measure social support with strong factorial validity and good internal reliability. The MSPSS may not have been sensitive enough to differentiate between students with good versus poor social support and we could not confirm the predictive power of social support on mental QoL. However, this is in line with other researchers reporting that perception of emotional support sometimes has no positive effects on subjective well-being [45] . Further research is required to study how the effect of perceived social support on mental well-being is moderated by culture. Previous studies showed that Japanese people report relatively poor subjective well-being, although interpersonal trust is significantly related to better QoL [46] . It seems that Austrian students may have the tendency to report better scores on the questionnaires than Japanese students. Another limitation of the study is that health was assessed only by self-reports and not by physical examinations. Subjective well-being and perceived health based on subjective reports are important predictors of mortality [47] .
Despite these limitations we conclude that higher SOC and less stress are strongly associated with better QoL and perceived health in Austria as well as in Japan. SOC seems to be crucial predictor for stress and emotional health independent of the cultural context. A major challenge of cross-cultural research is to understand that there are considerable cultural differences in how people view the self and their relationships with others. In this study we compared health related factors in students living in an individualistic society in Austria with a sample of young students living in a collectivistic society in Japan. Given the diverse cultural settings the findings of the results of this study contribute to improve our understanding of perceived health and QoL, and the extent to which it is individually, socially, or culturally determined. The results support the development of cross-culturally applicable health indicators which are important for health promotion, health policies and health monitoring in the respective country and culture [48] .
